Abstract. Acknowledging the necessity of utilizing the new electronics, information and communication technologies the movement toward implementation of e-government in Iran has recently received the attention of the authorities and policy makers.
Introduction agencies communication with citizens in non-commercial (public) sector. Thirdly, Government agencies communication with Business sector (G-to-B).
Although, all these elements share many common aspects, they are different in terms of objectives and key issues. For instance, in G-to-B, issues such as electronic payment is of high importance while for citizens, availability and access to such communications for prevention of information gap is of more importance. In G-to-G, issues such as improvement of processes and quality of decisions are critical. However, issues such as security are particularly emphasized in all functions.
Despite so many efforts to clarify the e-government, various countries use this term to express different concepts. For example, USA employs this concept to facilitate easier access to government information and services via modern ICT technologies, and to improve the quality of services leading to public satisfaction (egovernment strategy). China's definition follows the US, except for the promotion of democratic participation (Zhang, 2001 ). In New Zealand it is used as a means for automated communication inside the government and government to public, enabling citizens to receive needed information, establish interactive services, and to have cheap, easy and effective interactions with their representatives (Jenkins, 2002) . Other countries have also interpreted this term differently, but it is recognized as a key strategy to attain competitive advantage in the twenty first century and a core means for reforming the governments. There is, however, a common theme among all these interpretations which is to set the orientation of all sectors of the society on a customer-based direction.
Hence, from a conceptual point of view, e-government can be considered as a major weapon for leaping to a new performance level (break through performance as opposed to incremental improvement), including reducing the operations cycle time, responding to impatient and hasty citizens in receiving quality, low cost and immediate services, and also satisfying the government staff who themselves suffer from the shortcomings of the current administration systems. Also e-government can be accounted as a tool for improving decision-making and a totally new way of thinking out of which change of processes, providing online services, and providing convenient services to citizens could be expected. It should be argued, thus, that only the use of new information technologies in inefficient organisations cannot be considered as e-government, since it has reverse effects by magnifying pitfalls and creating new and more problems.
The next section of the paper briefly discusses the history of G-to-G in Iran, followed by elaborating its concepts, requirements, and dimensions and how GEA has emerged. Section 4 then focuses on GEA benefits and services followed by introduction of main components of GEA and finally, reviews the implementation challenges in the Iranian environment.
Background of G-to-G system in Iran
Although, the concept of e-government is relatively new in the literature of Iranian administration and management, the application of information technology to enhance the efficiency of operations, and implementation of Executive Management Information Systems dates back to more than fifteen years ago. Some attempts in this regard can be highlighted as follows:
• 1984-5: Networking Information management system of the Prime Minister office with a few major organisations using mainframe systems.
• 1992: Replacing personal/mini computers with mainframe systems.
Applications such as the Cabinet's meeting information system were set up.
• 1993: Developing information systems for monitoring national projects with high priority, controlling essential processes, and installation of the President's MIS.
• 1993-4: Conducting extensive information needs analysis for the government which led to the recognition of a private communication network, later called Government Network. As a result it was also concluded that government agencies lacked access to sufficient, timely, structured, and coherent information, and in some cases they tend to resist sharing their information.
• 1995: Implementation of IT-based solutions in the process of verification and decision-making on the proposals referred to the Cabinet. Also efforts were made to study and understand the applicability of decision models in the Cabinet's meetings, and also finding ways to change the passive attitude of the Cabinet in response to the proposals. As a result it was concluded that access to the information distributed in different agencies is vital to the government and the Cabinet. and the need for extension to other levels of government, whose information was decisive for the cabinet, was identified. As the result, in 2001 the government network plan (now known as GEA) was initiated which is intended to play as the infrastructure of the Iranian G-to-G. The network having born out of a need, and not merely an imitation, is expected to enjoy a natural growth and keep its efficiency until the need is satisfied.
G-to-G system of Iran, originated from inside the government's administration area as its commencing point and heart, has been defined around three axes: Needs, Problems, and Possibilities/Facilities. Needs have played the most important role in the formation of the Iranian G-to-G. The Cabinet and the President office's needs for information produced in government agencies, from one side, and the agencies' real need for digitised information services at national, regional and international levels from the other side, are the most important factors justifying the G-to-G. In addition, problems such as inefficient management of operations, lengthy government decision processes and dissatisfied customers, and waste of scarce resources have been important factors leading to the realisation of the need for G-to-G. Also, available facilities, and managerial, cultural, and financial restrictions have been effective in shifting the idea of e-government into what is now presented as G-to-G and GEA.
Concepts, requirements, and dimensions of the Iranian G-to-G
The main objective of the G-to-G system is to digitize the internal operations and communications of the government organizations and staff. It endeavours to improve government performance quality through elimination of agencies' physical boundaries, information sharing, strengthening the organisations, reducing costs and expenses, and improving the effectiveness of the management systems. It also includes information flow within domestic organizations as well as communication with foreign governments. Therefore, conceptually, G-to-G is central ring of linking strategy, process, organization, and technology so as to provide effective procedures to perform timely operations, and make more information available easier. In other words, G-to-G can be defined as a way for fundamental transformation of government through providing timely services (NZ E-Commerce Strategy, 2000) , and as a comprehensive model which can be used to reinvigorate the government's operations processes (Sprecher, 2000) .
The G-to-G, as a tool for coordinating various sections of the government, was identified as the most significant element among other elements of the Iranian egovernment. Main reasons supporting the choice of G-to-G are as follows:
Ineffectiveness of the government's body: Successful implementation of egovernment requires effective coordination of the government with citizens and businesses through ICT applications. This, however, must be led by enhancing the efficiency and effectiveness of the government's administration system itself. Otherwise, the result will be further deterioration in the satisfaction of two other sectors. The significance of this point becomes more apparent considering the fact that Iranian government plays the central role in the initiation and implementation of major functions in Iran. Therefore, it will be essential to view the G-to-G system as the medium to renovate the government structure and improve its effectiveness.
Controllable nature of the government: Building up the e-government requires extensive integration of functions and activities which needs intense planning and control. The centralised nature of the Iranian government provides grounds for this purpose, while other two elements of the e-government are much less controllable.
Larger share of government in the national economy: The government owns and controls the major part of the national wealth and resources and, therefore, considerable improvements shall be expected from the development of the G-to-G system.
Dependence of other e-government elements (G-to-B/C) on G-to-G:
Other elements of the e-government will fail in the absence of a well-organised and tuned G-to-G. In other words, the preparation of public and business sectors for joining and using the e-government will not lead to the expected results if the government is not prepared for this purpose.
Motivated organizations with low readiness: The penetration of the ICT culture in the country, and hence government agencies, has attracted the interest of government agencies to use IT solutions. This willingness can be considered as an opportunity. However, the risk associated with adopting this technology without careful plans could cause further inconsistency, redundancy, and waste of resources if not properly directed. For example, Finland experiences show that failing to observe this opportunity can impose extra expenses (E-Government Strategy). This issue is a strong reason for organizing these efforts in the G-to-G framework.
G-to-G and GEA being situated on the critical path of the e-government:
The government status-quo seems to be vast and complex. For example, business processes of the government are massive in number and complicated in structure, with extensive interactions with other processes. Most of these processes are interdepartmental, many of which are rusty and out of form. Therefore, the development of G-to-G system will be a highly time consuming process, while it is expected to be much less in other elements of the e-government due to their smaller size and limited domains. This means that establishment of the Iranian e-government has to start from building the G-to-G system.
Alignment of the G-to-G with the government policy-making strategies:
Success of recent government policies in reducing its realm of ownership and responsibility, and playing its logical role as the policy maker, entails strong tools and also effective means to ensure achieving the projected policies. Failure of traditional methods and approaches has widely been experienced in the past. It is clear that without access to accurate and timely information and in the absence of powerful control tools, achieving the government's goals would be somehow impossible. Establishment of the Iranian G-to-G system will play a key role in assisting the government to accomplish this task.
Creating competitive advantage for the country: In terms of international competition, achieving a sustainable competitive advantage in various political and economic dimensions requires a modern, flexible, efficient and effective government. Realisation of these characteristics is subject to the government's ability in rapid and accurate decision-making, and intelligent and sensible diplomacy at international level. The G-to-G system (and GEA in the centre) will contribute to this objective.
The position of GEA in connection with other elements of the e-government and also with its main users is shown in figure 1 . On the left side of the figure, the interaction of G-to-G with other sections of an information community is demonstrated. The largest circle represents the national communication network. Within this network, e-government is situated in its broadest view which includes all interactions with business, citizens, and foreign governments. Within this section, is situated GEA as a component of G-to-G which targets the top administration of the country. Four main groups of GEA users are also shown on the right pyramid. It is worth explaining that GEA is the part of G-to-G which represents only the internal relationships and interactions of the government managerial body. A schematic of this concept is graphically shown in figure 2. Org.
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GEA services and benefits
GEA in Iran is expected to bring a unique and exceptional way for revolutionising the country's administration system. In the same time, success of this movement faces difficulties and risk. This is due to a number of reasons such as severe lack of information in general, the existing resistance against dissemination of information for security reasons, distortion of information during its flow in the administrative hierarchy, delays in access to information for decision making purposes, widespread incoherency of functions, and finally disruption of operations and tasks due to functional structure of the government. These all will lead to public dissatisfaction.
Therefore, with respect to the presented definition and understanding of G-to-G system in Iran, and the reasons supporting its decisiveness the following services are expected from GEA.
Government integration and reduction in cycle time:
The existing inefficiencies of the government agencies go much further considering the inefficient communications and interactions among agencies. The agencies are generally functioning as separate islands which not only result in weak coordination among them but also cause unbalanced growth of the government's different organisations and plans. Most of the existing dissatisfaction of the government customers is seemingly caused by inefficient government processes. For instance, a customer to receive a certain service has to move through several inter-organizational inefficient and inconvenient processes. GEA will bring about faster communications among the government agencies. This will also have considerable effects on the quality of services through creating virtual connections between agencies and improving interorganizational processes. Also since paper work forms a considerable part of the government operations, GEA can have a serious effect on this matter and remarkably improve the efficiency and effectiveness of agencies.
Government's employees involvement: The organisational structure of the government and it management has created some kind of gap between top and middle level management with skilled and expert human resources. A feeling of being treated as marginal and not considered or involved in the process of decisionmaking exists within the expert body of the government especially those working out of the capital. GEA can help remedy this feeling and establish a cooperative atmosphere through providing access channels for experts and skilled employees to the policy-makers and vice versa.
A potential for sharing experiences: Considerable expertise, talents and experience exist inside the government which are not being utilised properly. This purpose is attainable through sharing, aggregating, organising, and directing the existing potentials. This, however, would not be achieved with the very slow and imperceptible current operations of the government agencies. GEA can play an effective role in managing the existing knowledge and expertise within the country through compiling and sharing experiences. In effect it can, in long term, lead to a positive environment of competition among agencies for better utilisation of their human resources.
Preparing grounds for fundamental improvement of government in a bottom-up process: Previous experiences in improving the administrative systems of the country through top-down approaches have by no means proven successful. However, GEA implementation, which incorporates operational processes, can therefore be used as a starting point for the government processes improvement. In this approach, GEA can be used to identify redundant and ineffective processes, and to reduce the operational complexities through a bottom-up approach. Beside that, achieving objectives such as renovation of the government organisations' structure are expected from GEA.
Increasing access to information and transparency of operations: GEA can considerably enhance the volume and quality of accessible information for the government. Having characteristics such as speed, security, convenience, and access of management levels to information, GEA has sufficient capabilities to facilitate management by information. This can resolve many existing administrative and operational ambiguities resulting from lack of information in the executive body of the government. This service may also assist insertion of managerial controls in various levels, and also the evaluation of individuals and agencies' performance. Facilitating further control at macro level including the development and implementation of major projects and plans in various sectors would have positive effects on achieving a balanced economic growth.
Benefiting more from decision support systems: Decision support systems are playing significant and growing role in governments' operations. These systems are basically based on information from different sources including experts. GEA assists the managers in accessing the required data and also sharing the models for supporting their decisions. This issue becomes more critical in making strategic decisions.
Improving policy making capabilities: Successful implementation of the government's recent policies in reducing the government's ownership and direct control, and instead improving its abilities in making policies require government's strict steering and overseeing. Lack of these controls could result in blocking these plans and would lead to further inefficiencies in the country's administration systems. GEA can be used as a basis for data aggregation used for monitoring the operations, and conveying comments and ideas from the bottom line of the administration to the top. The result would be policies developed based on real operational data rather than outdated reports.
A foundation for e-commerce in the country: The world-wide revolutionary developments in information technology and its extensive applications in business and trade have changed the traditional concepts, learning and methods of doing business. One of the main potentials of GEA is providing grounds for electronic trade in government sectors. The efforts made in this regard so far such as development of the Electronic Trade Law are necessary but certainly not sufficient. Developing GEA is a major step in this way to provide the required foundations and preparing the government sector to join the inevitable future form of the trade system in the country. The formation of e-commerce with the support of GEA will also be effective in the growth and expansion of IT services market in the country and development of expertise in this area.
5
Components of GEA Based on the discussions made so far, seven prime constituents could be specified for GEA: Network and hardware, content, training, security, rules, procedures and regulations, and organizing and management of the network. These components are briefly described in the following: Network and Hardware: Establishing electronic communication between government agencies requires their willingness to join the network, and feeding and updating their information onto it. Prerequisite of the agencies to trust the network is a secure, fast, attractive and economic network. In this network the government agencies are linked to communication centres through leased private lines and the centres are also linked to other centres using private networks of optical fibres to form provincial network. One of the communication centres of each provincial network will be connected to the capital (Tehran) forming the national government network. This will enable the agencies to be positioned in provincial and subsequently the national networks. These equipment should not be considered just as a physical medium, but a means for drawing attentions toward a new wave of ITbased revolutionary programs for improving efficiency, participation in decision making, bringing effects to the administration of the country at various levels of management, and shifting organizational culture to a more active and dynamic status.
GEA Content and the priorities: Expectations from government physical network would not be achieved without defining and providing its content. Based on some criteria such as; operations speed, level and volume of accessible information, security of information, and distribution of information to and from top executives to other layers, the content of GEA is divided into five groups:
1. The agencies' web pages aimed at making their information available to others. 2. Basic software such as mailer aimed at enabling the agencies to start using the network and establishing communication and interaction. 3. The decision support systems aimed at processing and analyzing the generated information and providing reports to decision makers. Systems such as IT Readiness of agencies, core processes analysis, and control room system for senior level decision makers are being developed in this context. 4. Integration systems and efforts including providing systems architectural design and integration standards. 5. Managing the government information databases and banks, and transferring them to GEA. At the best case it would be expected that the agencies develop their own contents using approved standards. However, at the current circumstances they expect to be supplied for systems and applications by some central organizations. This indeed is in contrast with the purpose of GEA. To address this problem an extensive training program is developed to enable the agencies in learning how to approach, start, plan, develop, and supervise their needed systems and stay aligned with the rest of the government body.
Training: Implementing GEA, as mentioned above, will be materialized through development of contents on the bed of hard communication network built for this purpose. The content in turn includes systems and software which is anticipated having major impacts on the structure and performance of the government body. Reforming or re-engineering of the government and its agencies' processes is believed to be possible only if it is accepted and originated by the management layers of the government. Overcoming the barriers in this way and moving the existing administration to this point is a grave challenge to which training is the solution. A carefully designed plan for educating government agencies management layers has been recognized as a fundamental action to prepare them for accepting changes and encouraging them to initiate change programmes. The training programme is designed in several layers and three levels, and incorporates workshops and practical work for managers to assist them approaching reengineering of their systems while getting introduced to concepts and issues. It is expected that organisational initiatives are triggered during the training courses inside the agencies for study, change and implementation of systems leading to the realisation of GEA objectives.
Security standards, codes and guidelines: The infrastructure of GEA is physically separated from the internet. However, in order to secure the applications and data, special considerations are sought. Providing the required training for employees, making the software and databases secure, and encryption activities are a few examples of such concerns. Besides moving toward open source operating systems in long term is under consideration. Also an organization for managing this issue is introduced within the agencies, and a security officer job is defined to undertake maintenance of the network's security.
Laws, rules, regulations and procedures: Development of GEA and its components must abide by general laws, rules and regulations of the country, and also comply with international laws and regulation (accepted by Iran). The complexities associated with the plan of GEA will lead to the introduction of new business methods and relationships throughout the country for which legal support should be sought. New proposals in this regard are developed and set forward for official approval.
GEA organization and management: Reaching the above mentioned goals requires insertion of extreme measures in planning, organizing and coordinating the efforts and responsible offices and organisations in the government. However, applying these measures to a system like GEA is a critical task that is caused by several issues such as: 1. Lack of consensus among officials on the definition, mission, goals and objectives of the e-government and GEA. This has resulted in the emergence of different aims and hence directions throughout the time. This problem again roots in the fact that the e-government in Iran has emerged out of three factors which are needs, problems, and possibilities. These issues could become highly variable and incongruent especially in Iran where the basis of decisions and policies are priorities rather than planning. At such circumstances priorities change very often which consequently affect the decisions on resource allocation, 2. Lack of sufficient scientific capabilities and expertise in managing and administrating large IT projects, 3. Inherent complexity of systems at this level and rapid changes in technology, 4. Lack of cooperation and coordination among responsible agencies.
Therefore in order to avoid formation of a new organisation, which is a part of the government strategy, a task force, in a project organization form, is formed and supported by the First Vice President to enforce the plan and make the required coordination.
GEA implementation and challenges
Moving toward development of GEA, having three main characteristics of complexity, broad scope, and diversity, encompasses various considerations each is inherently complicated on its own while having extensive interactions with others. Theses issues, to which we can refer as obstacles in the way of GEA, spread over a wide spectrum and many of them are already pointed to in previous sections of the paper. Some key issues are highlighted in the following with a short discussion on some of them:
• Vast diversity of users with different levels of capabilities and preparedness. This makes the information need analysis difficult, hinders the move to attend more serious aspects of GEA, and in practice reduces the level of systems to ordinary applications such as Mailer.
• Difficulty of reaching a unique mindset among authorities and politicians for managing and utilising GEA.
• Broad geographical and political boundary of the government, and immense size of the administrative organisation. This factor will be a major challenge for integrating the agencies and their systems.
• Incongruent and unsupportive laws and regulations pertinent to the issue of GEA and the very slow rate of change in them.
• An unfavourable mix of politics with technology. This means that the factors that influence decisions on adoption of new technology are political oriented and hence unstable in nature. Relying on such frames would be too risky.
• Short life of the managerial posts, and frequent new appointments. This matter would add insecurity and turbulence to the administrations' environment making decisions and plans very instable and unreliable.
• Significant costs associated with the maintenance of GEA. This element will cause trouble in budgeting the government and its agencies resources, putting the health and continuity of the networks in risk.
• Existence of a traditional attitude among agencies and their managers which is the willingness to only act upon receiving orders from higher authorities and not initiate movements.
• Extensive need for educating and training managers and employees of the government. The sizeable number of agencies and hence managers, professionals and skilled employees who relate to this project from one side, and the level of IT knowledge and literacy among them from the other side necessitates a massive training programme which is very time and resource consuming and difficult to implement.
• Low level of motivation of the government managers and employees in general due to economic and organisational problems, and in particular for the change programmes towards the new frame of GEA. This matter can have fatal effects on the plans and the efforts for implementing GEA.
• Low level of available expertise in the area of ICT in the country compared to the needs, both in terms of number of professionals, consultants and ICT companies, and also in terms of level of technology and knowledge they can provide. Development of GEA in its full potential in the country requires an army of experienced experts and professionals in the field of ICT to join forces of the government agencies and transfer the resources to required systems and software.
• Difficulty in bonding the academic and research sectors of the country with the project, and utilising their abilities in developing GEA. This matter, which is a general issue for the country in most development areas, restricts the scope of potential energy available for a major movement in transforming the administration system.
Considering the mentioned restrictions and barriers associated with the development of GEA which add to its complexities, the requirements for successful accomplishment of GEA programme in Iran are identified as follows:
Content management: GEA content requires many complex and interrelated systems which needs to be coordinated by numerous organisations and individuals. This means a vast and complicated network of activities and extensive measures in planning and management. Issues such as the architecture of the content, standards, integration, setting the priorities, motivating the managers and operational groups, system analysis and development, information and application security, updating existent applications, financial resources for new applications, and assuring full utilisation of the information are among the most important challenges.
Culture and human resources: Success in utilising GEA demands close consideration of cultural and social background of the society. Understanding existing barriers as a determinant of the society readiness for accepting system changes is among these considerations. Furthermore, this transformation will be in severe need for educated human resources, and the current capacity of the country in this relation is insufficient and needs swift and rigorous attention and actions by authorities.
Organizational: A well-coordinated organisational model is needed for management of GEA. This model should be accredited for leading the issue in the whole country, and should aid successful completion of various projects in many different areas. This approach should also be able to remove the organizational barriers for the operational agencies given the fact that any structural changes should be approved by Management and Budgeting Office. Designing such organization is a part of GEA technology. Technology: Choosing the right level of technology is very important. For instance, the selected software should be highly reliable and with the possibility of further development and extension.
Financial resources: Providing financial resources for timely implementation of this plan is a vital issue in the ways of its success. Obtaining resources from a bureaucratic system, cost-benefit analysis and justification, feasibility study of different projects, initiatives, negotiation for financial support, changing priorities, and lack of enough resources are some of the challenges in this group.
Time factor: GEA is being developed in response to a number of essential requirements of the country. These needs if are not fulfilled in an acceptable time period may harm the justification and validity of the project, and affect its success. Managing the project and its implementation efforts, which is not a normal practice in administrative systems, will, therefore, be a critical challenge in achieving the objectives of GEA and G-to-G
Conclusions
Moving towards e-government is a great opportunity for Iran not only to reduce its technology/digital gap with the developed world but also to improve the performance of its administration system and achieve the targeted democratic society. In order to minimise the complexities associated with the development of e-government, a particular definition is presented for e-government in Iran considering the structural and political specifications of executive systems of the country. Based on this definition, development of Government Electronic Administration (GEA) receives the top priority from among different elements of the e-government. Moving toward this objective, which entails complicated dimensions, must be planned and implemented carefully so that the country's capabilities are utilised fully, and the least possible disturbances are caused hopefully bringing about the maximum advantage for the country. Myriad Obstacles exist in the way to achieve success in this move, removing of which needs extensive and careful actions. In particular transforming this movement into a national culture is a crucial aspect which needs focus on cultural elevation programmes and major training programmes. Participation of universities and research centres in this national movement can significantly support and even guarantee its success.
